V. 3. 3- CONS_USE CONSUMPTI VE USE CPERATI ON

Identifier: CONS_USE

Application: All prograns

Description: This Operation accounts for the inpacts of surface
water irrigation on streanfl ow.

Crop evapotranspiration (ET) is estimted frominput tenperatures or
potential ET. Md-nmonth enpirical coefficients, irrigation
efficiency, return flow rates and m ni num flow paranmeters are
specified for the conputation of diversions and adjusted streanfl ow.

A conpl ete description of the Operation is in Section Il.4-CONS_USE.

Devel oped By: Nor t hwest Ri ver Forecast Center

Al l owable Data Tine |Intervals: 24 hours

I nput and output tinme series nmust have 24 hour data time intervals
except for the MAT input which is converted froma 6 to 24 hour data
time interval.

Time Series Used: Tinme series used in this Operation are as foll ows:

Form of Data M ssi ng
Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval Allowed
MAT TEMP DEGC I 1/ n/ a 6 no
Pot ent i al L MM | 2/ n/ a 24 no
ET
Nat ur al L3 CwVsD I yes n/ a 24 no
runof f
Adj ust ed L3 CwVsD @] yes repl aces 24 no
runof f
Di ver si on L3 CwVsD @] yes repl aces 24 no
fl ow
Return L3 CMsD @] yes repl aces 24 no
flow in
Return L3 CMsD @] yes repl aces 24 no
fl ow out
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General Type

O her
| osses

Crop denand

Actual ET

Form of Data M ssi ng

Qut put Ti me Val ues
Dm Units Use Required T.S. Interval Allowed
L3 CwVsD @] yes repl aces 24 no
L3 CwVsD @] yes repl aces 24 no
L VM @] yes repl aces 24 no

1/ I F ET estimation option on Card 1 is O.

2/ |IF ET estimation option on Card 1 is 1.

| nput Summary:

and is as foll ows:

The card input for this Operation is in free-formt

General description
ET estimation option:

0 = use tenperature (MAT) data

1 = use potential ET (MAPE) data
Input tine series identifiers:
MAT or MAPE tinme series identifier
MAT or MAPE data type code
Natural runoff tine series identifier
Nat ural runoff data type code
Primary output time series:
Adj usted runoff tine series identifier
Adj usted runoff data type code
Diversion flow tine series identifier

Di version flow data type code

Secondary output tinme series:
(for water bal ance conputati ons)

Return flowin tinme series identifier

Return flowin data type code

Card Field Format Contents
1 1 A72
2 1 11
3

1 A8
2 Ad
3 A8
4 Ad
4
1 A8
2 Ad
3 A8
4 Ad
5
1 A8
2 Ad
3 A8
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Card Field For mat Cont ents

4 Ad Return fl ow out data type code
5 A8 Ot her losses tinme series identifier
6 Ad O her | osses data type code
7 A8 Crop demand tinme series identifier
8 Ad Crop demand data type code
9 A8 Crop ET tine series identifier
10 Ad Crop ET data type code
6 1 R Latitude of irrigated area (positive for
North and negati ve Sout h)
2 R Irrigated area (units of KM)
3 R Irrigation efficiency (0.00 - 1.00)
4 R M ni mum streanfl ow (units of CMSD)
7 M d-nmonth empirical coefficient for

January through June:

1 R Jan mid-nmonth enpirical coefficient
2 R Feb m d-nonth enpirical coefficient
3 R Mar m d-nonth enpirical coefficient
4 R Apr mid-nonth enpirical coefficient
5 R May mi d-nonth enpirical coefficient
6 R Jun mid-nmonth enpirical coefficient
8 M d-nmonth enpirical coefficient for July
t hr ough Decenber:
1 R Jul mid-month enpirical coefficient
2 R Aug m d-nonth enpirical coefficient
3 R Sep mid-nmonth enpirical coefficient
4 R Cct mid-nmonth enpirical coefficient
5 R Nov mid-nonth enpirical coefficient
6 R Dec mid-nonth enpirical coefficient
9 1 R Return fl ow accunul ation rate (fraction
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Card Field For mat Cont ents

of diversion flow which goes to return
fl ow storage); nust be less than 1 ninus
the irrigation efficiency specified in
field 3 of card 6

2 R Return fl ow storage decay rate (1/day)
(simlar to LSPK in Operation SACG SMA)

3 R Initial return flow storage contents
(units of MM (similar to LZFPC in
Oper ati on SAC- SMA)

Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple
output fromthe paranmeter print routine is shown in Figure 2. There
is no execution routine output.

Error and Warni ng Messages: The error and warning nessages generated
by this Operation and the corrective nmeasures to take when they
occur, are as foll ows:

A. Messages that can occur during setup:
1. Input Format Errors

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 1 READ: USER SUPPLI ED | NFORVATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 2 READ: OPTI ON | NFORMATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 3 READ. | NPUT TI ME SERIES (CPTION 0) | NFORMATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 3 READ. | NPUT TI ME SERIES (CPTION 1) | NFORVATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 4 READ. PRI MARY QUTPUT TI ME SERI ES | NFORMVATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 5 READ: SECONDARY OUTPUT TI ME SERI ES | NFORMATI ON

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 6 READ: GENERAL | RRI GATI ON BASI N PARAMETERS

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 7 READ: JANUARY-JUNE M D- MONTH EMPI RI CAL COEFFI CI ENTS

** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 8 READ: JULY- DECEMBER M D- MONTH EMPI Rl CAL COEFFI Cl ENTS
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** ERROR** CONSUMPTI VE USE | NPUT ERROR
CARD 9 READ. RETURN FLOW PARAMETERS

Action: Check format of input information for the card
specified in the error message.

2. Error in Paranmeter Val ues

**ERROR** THE | RRI GATI ON EFFI Cl ENCY MJUST BE BETWEEN 0. 00 AND
1.00

Action: Change the irrigation efficiency so that it is
bet ween 0.00 and 1. 00.

**ERROR** THE RETURN FLOW ACCUMULATI ON RATE | S GREATER THAN
I TS MAXI MUM ALLOVWED, 1 - EFFI CI ENCY

Action: Change the return flow accumul ation rate so that it
is less than "1 - irrigation efficiency.”

Punched Card Rul es: When punching input cards for this Operation,
the following rules are applicable:

1. The format of punched cards is identical to those described in
the I nput Card Sunmary of this docunentation

2. No checks are made for the validity of the paranetric data
during the punching process.
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Figure 1. Sanple card input for Qperation CONS_USE

CONS_USE PIHI 1

PORTNEUF R AT POCATELLO -- DI VERSI ONS

0

PI H 1L MAT PIH 1 SQVE

PI HI 1A SQVE PI HI 1D SQVE

RFI'N SQVE RFOUT SQVE OL SQVE CD SQVE CE MAPE
42.70 225. 0.60 1.50

0.00 0.00 0.00 0.45 0.60 0.70

0.70 0.65 0.60 0.40 0.00 0.00

0.15 0.003 50.

Figure 2. Sanple output from Qperation
routine

Kk kkkhkkkhkkkk ok ok k& K &

CONS_USE OPERATI ON NAME=PI HI 1

Kk kkkhkkkhkkkk ok ok k& K &

CONSUMPTI VE USE - VERSI ON 1
PORTNEUF R AT POCATELLO -- DI VERSI ONS

OPTION 0 ET ESTI MATI ON W TH TEMPERATURE

I NPUT TI ME SERI ES I D
MEAN AREAL TEMPERATURE PIH 1L
POTENTI AL EVAPORATI ON NONEN
MEAN DAI LY NATURAL FLOW PIH 1

PRI MARY OUTPUT TI ME SERI ES
MEAN DAI LY ADJUSTED FLOW PI HI 1A
MEAN DAI LY DI VERSI ON FLOW PI HI 1D

SECONDARY OUTPUT TI ME SERI ES

MEAN DAI LY RETURN FLOW I N RFI N
MEAN DAI LY RETURN FLOW OUT RFOUT
MEAN DAI LY OTHER LOSSES oL
MEAN DAI LY CROP DEMAND CD
CROP EVAPOTRANSPI RATI ON CE

GENERAL | RRI GATI ON BASI N PARAMETERS

LATI TUDE ( +NORTH/ - SOUTH, DEGREES) 42.70

| RRI GATED AREA ( KM‘2) 225.

| RRI GATI ON EFFI ClI ENCY (0-1) . 65
M NI MUM STREAMFLOW ( CMSD) 1.50

M D- MONTH EMPI RI CAL COEFFI Cl ENTS

JAN FEB MAR APR MAY JUN
0 .00 .00 .35 .65 .70
JuL AUG SEP OCT NOvV DEC

70 .65 .60 .30 .00 .00

RETURN FLOW PARAMETERS

RETURN FLOW ACCUMULATI ON RATE .25
RETURN FLOW DECAY RATE ( 1/ DAY) . 0070
RETURN FLOW STORAGE ( MV) 100.
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?CPNAME? print paraneter

CODE

ONE
SQMVE

SQMVE
SQMVE

SQMVE
SQMVE
SQMVE
SQMVE
MAPE
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